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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJISA)

[lenbto OcBOeHUS AUCHUIUIMHBI «BcTpauBaeMble CHCTEMBD» SIBISICTCSl MOJATOTOBKA CTYIACHTOB K
BBHITIOJTHEHUIO MPO(EeCCHOHANBHBIX 33/1ad B paMKax TPYAOBOH IESATEILHOCTH MO MPO(ecCHOHATLHOMY
craggapty 06.001 «IIporpammuct» B pamkax o000meHHOH TpynoBor dyHKIun «MHTETpanus
MIPOrPaMMHBIX MOAYJICH U KOMIIOHEHT U BepU(UKAILIHS BBITYCKOB IPOrPaMMHOTO TIPOAYKTa» B 00ydeHUe
CTYICHTOB 0a30BbIM NPUHIUNAM (YHKIMOHUPOBAHUS M METO/JaM DPa3pabOTKH BCTPAUBAEMBIX CHCTEM
pETbHOTO BpEMEHHW, HaBBIKAM pPa3pabOTKH TPHUIOKEHUH B OINEPANMOHHBIX CHCTEMaX PEeallbHOTO
BpPEMEHH.

1.2. 3aja4M 0CBOE€HUS AUCLUIIMHBI (MOAYJISA)

- U3y4YCHUE CTYACHTAaMM allllapaTHBIX U IIPOTPAMMHBIX APXUTEKTYp BCTPAUBAEMBIX CUCTEM;
OCBOCHHE MPUHIIMIIOB pa3pabOTKU U OTJIAJKU MPOTPAMMHOT0 00€CTICUeHHUS.
- OCBOCHHE MIPUHIIUIIOB Pa3pabOTKH U OTIAAKU MPOrPaMMHOI0 00eCreUeHHUs.

2. MECTO AUCHUIIJIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATE/ILHOM
ITPOI'PAMMBI

Jucnumimaa «BcTpanBaeMble CHCTEMBD» OTHOCHUTCS K 4YacTH, (QOPMHUPYEeMOW y4aCTHHKAMHU
oOpazoBarenbHbIx oTHOIIEeHUH OIT BO.

JucnummHa Oazupyercss Ha CICIYIOIMX JucHuIuMHAX: «Teopus rpadoB M MaTeMaTHdecKas
noruka», «JluckpeTHas MareMaTHKay», «Apxurekrypa OBM, cucreMHoe mporpammHoe obOecredeHue,
«[IporpamMmHbIe ¥ armapaTHble CpeAcTBa HHPOPMATHKNY, «OMepaliioOHHbIC CUCTEMBI U ceTH DBM».

Pe3ynbrarel 00y4yeHus, MOTYYSHHbIE PU OCBOCHUHU AUCLUUILIMHBI, HEOOXOAUMBI IIPU BHITOTHEHUH
BBIITYCKHON KBaTM(UKAIMOHHON PaOOTEHI.

PabGouass mporpamma auCHUIUIMHBI «BcTpamBaeMmple CHCTEMBI» Ui WHBAIMIOB M JIMI[ C
OTrpaHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbsI pa3padaThiBaeTCsd WHANBUAYAIBHO C YIETOM OCOOCHHOCTEH
MCUXO(HU3UYECKOTO PA3BUTHUS, HHIUBUIYATHHBIX BO3MOXXHOCTEH W COCTOSHHS 3JI0POBBS TaKUX
00y4aroImxcs.

3. KOMIIETEHIIUH OBYYAIOLIETr0CA, #OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHHUIIJIMHBI (MOAYJIA)

[Tpouecc u3yueHuss AUCHUILUIMHBI «BcTpanBaemble CHUCTEMBbI» HampaBieH Ha (POpMHUpOBaHUE
anemeHTOB TpodeccuonanbHoil kommereHiuu [IKC-5 B coorBerctBun ¢ OIl BO mo HampaBieHuto
noarotoBku 01.03.04 «IIpuxinanHas MaTemMaTHKa.

Tabnuma 3.1 — ®opMupoBaHrie KOMIETEHIINI TUCIUTUIMHAMHA
Kop xoMnereHIuy / HAUMEHOBaHUE CemecTps! (POPMUPOBAHHS JUCIIUIIIHHEI
JUCHUIUINH, (OPMHUPYIOMUX Komnerentuu 6epyrest u3 YII o HanpaBJieHHIO IIOATOTOBKY OakanaBpa
KOMIIETCHIINIO COBMECTHO 1] 2 | 3 | 4 | 5 | 6 | 7 |
IIKC-5

OcHoBbI MOZIenTpOBanus B Matlab

00}

v
v

HpO@KTHO'TeXHOHOFI/I‘{SCKaﬂ IIpaKTUKa

HayuaHno-nccnenoBarensckas paboTa v

[IporpammupoBanue 1t iarepHer v

BcrpauBaemsble cuctemsl

[IpennumniaomHas mpakTHKa

ANANIAN

Brimonnenue u 3amura BKP

[lepeueHp MIaHUPYEMBIX PE3yNbTATOB OOYYEHHS MO IUCHUIUIMHE «BcTpanBaeMble CHCTEMBI,
COOTHECEHHBIX C IJITaHUPYEeMBIMH pe3ynbTaTamu ocBoenus Oll, mpencrasnen B Tabdm. 3.2.



Tabnuma 3.2 — [lepedeHs IaHUPYEMBIX PE3yJIbTATOB 00YYEHHUS MO TUCIHUILINHE, COOTHECEHHBIX C TUTAHUPYEMBIMHU

esynbTatramu ocBoeHus Ol

Kon Ko n HanmeHoBanue
M HAUMEHOBAHHE WHIUKATOpa JTOCTHKESHUS [Tnaaupyemblie pe3yabTaThl 00yUEHUS 110 AUCIUTUIINHE
KOMITETEHIIUN KOMITETEHIIUN
TIKC-5 HITKC-5.2. 3HaTh: YMmerh: Baagern:
CriocobeH BRITIONHATE | Pa3pabatbiBaer u - anmapaTHyIo 1 - KOMITHIIAPOBATh - IPUHIIUIIAMHA
OTJIaJIKy HAYKOEMKOTO | TeCTHPYEeT MPUKIATHOE H | IPOTPaMMHYIO M0JIb30BATENILCKOE MIPOEKTHPOBAHUS H
MIPOTPaAMMHOTO CHCTEMHOE TIPOTPaMMHOE | apXUTEKTypy TIPIOKEHUE IS pa3paboTku
obecrieueHus obecneyeHue. BCTPaUBaCMBbIX BCTPaUBacMBbIX BCTPanBaeMBbIX
CHCTEM,; CHCTEM,; CHCTEM,;
- pPacpOCTPaHCHHBIC | - OTJIAXXKUBATh pabOTy | - MPUHIIUIIAMHA
MIPOTOKOJIBI [10JIb30BATEILCKUX OTHAIKHA
KOMMYHHUKAIIMOHHBIX | MPUIOKCHUHA POTPaAMMHOTO
UHTEPQEHCOB,; BCTpanBaeMbIX obecreueHus,
- COBPEMEHHBIE CHCTEM,; UCIOJB3YEMOTO BO
TIPUHITHIIBT - IPOEKTHPOBATH BCTPanBaeMBbIX
MIOCTPOCHHS CHCTEM | aITOPHTMBI CHCTEMAX.
yrnpaBieHus Ha 6a3e | ympaBIIeHHUS
BCTPaUBacMBbIX JTUCKPETHBIMH U
CHCTEM. HETPEPHIBHBIMH
CHCTEMAaMHU.

4. CTPYKTYPA U COAEPXXAHUE JUCLHUIIJIMHBI (MOAYJIA)

4.1 PacnpejaejieHWe TPYAOEMKOCTH JUCIMILIMHBI
ceMecTpaM

nmo BHAAM pa60T mno

OO6mmas TpyA0eMKOCTh AUCHMILTUHBI cocTaBisieT 4 3ad. ea. uian 144 yaca, pacnpeneneHue 4acoB
o BUJaM paboT Mo ceMecTpaM IMpeACcTaBieHo B Tadnuie 4.1.

Tabmuma 4.1 — PacnpeneneHue TPyJOEMKOCTH JMCHUIUIMHBI 1O BHIAM pabOT TO CEMECTpaM IS
CTYJCHTOB OYHOI (OpMBI 00yUEeHUS

TpyaoeMKOCTb B 4ac
Bun yue6HO# paboThI Bcero B T1.4. no cemectpam
Jac. 8 cemectp
C HCIIOJIb30BAHHEM 3JIEMEHTOB AJIEKTPOHHOTO
dopmar u3ydeHust AUCLHUIUTHHBI
00yueHus
O01as TPyA0EMKOCTh AUCIMILIMHEI 10 yYeOHOMY IIaHy 144 144
1. KonrakTHas padora: 72 72
1.1. AynuropHasi pagoTa, B TOM YHCJI€: 68 68
3aHsTHs JieKIMoHHoro Thna (JI) 32 32
3aHATHS ceMuHapckoro Tumna (I13 — cemuHapsbl, MpakTHYecKHe
3aHATHUS U Ap.)
nabopatopubie pabotsl (JIP) 36 36
1.2. BHeayauTopHasi, B TOM YHcJIe 4 4
KkypcoBast padota (npoekt) (KP/KII) (koHCynpTa1usl, 3a1UTa)
TEKYLIUI KOHTPOJIb, KOHCYJIBTAMU 110 JUCLUIUIMHE 4 4
KOHTaKTHas paboTa Ha npoMexxyTouHoM koHTpose (KPA)
2. CamocrosTenbHas padora (CPC) 72 72
pedepat/scce (MOATOTOBKA)
pacuérHo-rpaduueckas pabota (PI'P) (moaroroka)
KOHTPOJIbHAs paboTa
Kypcosas pabora/npoext (KP/KII) (moaroroska)
CaMOCTOATENFHOE M3yUCHHE Pa3/IesioB, CAMOIIOATOTOBKA (TIpopaboTKa
Y TTIOBTOPEHHE JIEKIMOHHOTO MaTepualia 1 MaTeprana y4eOHUKOB U 60 60
y4eOHBIX TOCOOMH, HOATOTOBKA K JJa0OPATOPHBIM M NPAKTHYECKUM
3aHTHUSIM, KOJUIOKBHYM H T.J.)
[ToaroroBka Kk 9k3aMeHy (KOHTpPOJIb)™*
IoaroToBka k 3a4eTy / 3a4eTy ¢ OLeHKOU (KOHTPOJIb) 12 12




4.2 CoaeprxaHMe JUCHHUILIMHBI, CTPYKTYPUPOBaHHOE MO pa3jesiaM, TeMaM

Tabmuma 4.2 — Coneprxanue TUCHUTIINHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM, ISl CTYJAEHTOB OYHON (HDOPMBI

oOyueHus

IInanupyemsie
(KOHTpOIUpYyeEMBbIe)
pe3yabTaThl
ocpoenns: koa YK;
OIIK; IIK u
HHIHKATOPBI
JAOCTHKEHHUS
KOMIIeTeHI U

HaumenoBanmue pa3jienon, TeM

Buabl yue0Hol padoThI

(4ac)

KonTakTHast
paborta

Jlekuuu

JlaGopaTopHbie

padoTsl

IIpakTH4eckue
3aHATHS
CamocTosiTeJIbHasI
padoTa cTy1eHTOB

Bug CPC

8 cemecTp

ITIKC-5
UIIKC-5.2

Paznesn 1. AnnmapaTHo-mporpaMMHBIE APXHTEKTYPhI BCTPAHBAEMBbIX CHCTEM

Tema 1.1 BcerpanBaemble CHCTEMBI

Tema 1.2 AnmapaTHble apXUTEKTYphl BCTPaUBaEMBbIX
CHCTEM

Tema 1.3 IIporpamMMmHBIE apXUTEKTYphI BCTPAaUBaCMBbIX
CHUCTEM

Tema 1.4 KpoccruiatpopmerHas pa3paboTka
IIPpOrpaMMHOTO O6eCHe‘IeHI/Iﬂ JUIs1 BCTPAMBACMBIX CUCTEM

16

10

ITonroroBska k
JIEKIUASIM
[6.1.1], [6.1.2]

Jlabopatopnas padora Nel. Co3manue npoekra B Keil
MDK-ARM nns STM32F4DISCOVERY

15

JlabopaTopnas padota Ne2. IloToku yrmpaBieHus B
omnepaloHHol cucreme peanbHoro Bpemenu Keil RTX

JlabopaTopnas pabota Ne3. CpeacTBa CHHXPOHHU3AIMA B
onepanroHHoM cucteMe peansHoro Bpemenu Keil RTX

JlabopaTopuas pabota Ned. Peanmm3zarus MaTeMaTHIECKUX
BBIYHCIICHUH B MHOTOIIOTOYHOH OIIEpallMOHHOM crcTeMe
peansHOTO BpeMenn Keil RTX

ITonroroBska k
11a00paTOPHBIM
3aHATHAM

[6.1.1], [6.1.2],
[6.2.1], [6.3.1]

Hroro no 1 pazgeny

16

25

Pa3gen 2. CucreMbl peajibHOr0 BpeMeHH

Tema 2.1 Cucremsl pealbHOTO BpeMeHH (ITOTOKH
YIpaBJICHHU)

Tema 2.2 CucteMbl peaJbHOTO BpeMeHH (0OBEKTHI
CHUHXPOHH3ALINH)

Tema 2.3 Ortnanka IporpaMMHOTO 0OSCIICYCHHUS
BCTPaMBACMBbIX CHCTEM

Tema 2.4 KoMMyHUKaIMoOHHBIE HHTEpEHCH

16

15

IToxroroska x
JIEKLIASIM
[6.1.1], [6.1.2]

Jlabopatopnas pabora Ne5. HudpopmannonHoe
B3aNMO/IEHCTBUE 0 KOMMYHUKAIIMOHHOMY HHTEp(ericam
RS-232 u Ethernet

20

JlabopaTopras pabora Ne6. AHamoroBo-nudpoBEIe U
() po-aHAIOroBbIe IpeobpasoBaTenu (ypaBieHUe
HETPEPBIBHBIMU COCTOSIHUSIMH BCTPAHBACMBIX CHCTEM)

JlabopaTopnas pabota Ne7. VYmpaBieHue M1aroBeIM
JIBUTaTeJIeM

JlabopaTopnas pabota Ne8. Peanuzarnus cepBepHOi yacTu
cucreMbl cbopa nanubix nox ymnpasieaunem OC Windows
MIEPCOHATBHOTO KOMIBIOTEPA

JlaGopatopnas padota Ne9. Peanusarus KIMEHTCKON 9acTh
CHCTEMBI cOopa JaHHBIX mmoJ yrpasieHneM Keil RTX
otnamounoro moayiast STM32F4DISCOVERY

ITonroroBska k
71a00paTOPHBIM
3aHATHIM

[6.1.1], [6.1.2],
[6.2.1], [6.3.1]

HToro mo 2 pazaeny

16

20

35

HUTOI'O no aucuuminHe

32

36

60




Hcnonb3yemble aKTUBHBIC U MHTEPAKTHUBHBIC TEXHOJIIOTUH MPUBEIECHBI B Ta0nuue 4.3.

Tabnuna 4.3 - Mcnoab3yeMble akTUBHBIC M HHTEPAaKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTHI

Bu 3ansituit HaunMeHoBaHME MCIOIb3YEMbIX aKTUBHBIX U HHTEPAKTUBHBIX
00pa30BaTEIbHBIX TEXHOJIOTHIA
.HCKI_II/II/I Texnonorus Pa3BUTHUA KPUTHYCCKOI'O MBIIIJICHUA
JIMCKYCCHOHHBIE TEXHOJIOTHH
Jlaboparopubie paboOThI TexHonorus pasBUTHS KPUTHYECKOT'O MBILLJICHUS

JIMCKyCCHOHHBIE TEXHOJIOTHH

TecToBbIE TEXHOJIOTUU

TexHonoruu paboTel B MaJIbIX IPyIIaxX

TexHONOTrHs KOJJIEKTUBHON pabOTHI
WHpopManmoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH

5. TEKYIIHMI KOHTPOJIb YCIEBAEMOCTHU U IPOMEXYTOYHAS ATTECTALIUA
I10 U'TOT'AM OCBOEHHUA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnxcaHMe NMoKa3areJjen U KPpUTEpHUEB KOHTPOJIA YCNI€BA€EMOCTH, OIIHCAHHUE
IIKaJI Ol€eHUBAHUA

Kpurepun oneHuBaHusi pe3yjiabTaToB OOY4YEHHMs M INPOLEAYPbl OLIEHUBAHMS KOMIIETEHIIMH,
(bopMHpyEMBIX B paMKaxX JaHHOM JUCIUTUIMHBL, TPUBOAATCS B Ta0I. 5.4.

OneHouHble IpoLELypbl B paMKaxX TEKYIIEro KOHTPOJSA IPOBOIATCS IPENoJaBaTeeM
aucuMIuinHel. Ha Jiekuusix oleHuBaeTcsi aKTUBHOCTh Y4YacTUSl B JAMCKYCCHOHHBIX OOCYXIECHHUSX.
JlaGopaTopHble 3aHATUS NPOBOJATCS B (OpMe BBINOJHEHHs MHIAMBUIAYyalbHbIX 3agaHuid. [lpum
BBINIOJTHEHUM HMHJMBUIYaJbHOTO JIa0OpAaTOPHOTO 3aJaHUs IPENOoJIaBaTeIeM OLEHUBACTCS KadecTBO
BBINTOJIHEHHOI'O 33/1aHUs, CPOK €ro BBINOJIHEHUS, KauyeCTBO M CPOK O(OpMIEeHHsS OTuYeTa, OTBETHl Ha
BOIIPOCHI ITPETIO1aBaTELs.

Onucanue nokasareneil 1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONHMCAHUE IIKaJI OLICHUBaHUS Ha
JTarne TEeKyIlel aTTecTalluy MpeicTaBiIeHbl B Ta0m. 5.1.

[TpomesxyTouHas arTecTanus IpPOBOJUTCS B GOopMe 3aueTa ¢ OLEHKOM.

Onucanue nokasarenei U KpUTEpUEB KOHTPOJISL YyCIIEBAEMOCTH, ONKCAHUE IIIKaJl OLIEHUBAHUS HA
JTare NPOMEXYTOYHON aTTeCTalluy MPeICTaBIeHbI B Ta0I. 5.2.

B rtabmuue 5.3 mpexacraBieHa IIKalla COOTBETCTBUS HAaOpaHHBIX OajioOB MO MPOMEXYTOUYHOMN
aTTeCTallMU U OLIEHOK Ha 3a4eTe 110 AUCLHUIIINHE.




Ta6mmma 5.1 — Onrcanue mokasaTenei u Kj

PUTCPHUCB KOHTPOJIA YCIICBACMOCTH, OINMMCAHWEC IIKAJI OICHUBAHWA Ha OTaIlc TeKYH_[eI\/'I arrecraguu

Kox i Kon u Kpurepun u mkana onieHUBaHUs
HauMEHOBaHME dopma
HaNMEHOBaHNE [TokazaTenn KOHTPOIISI yCIIEBAEMOCTH
KOMIICTCHLIHH MHINKATOpa 0 6aymoB 1 6anmos KOHTPOJIIS
KOMITETEHINN
ITIKC-5 UIIKC-5.2. 3HaTh: Teopernueckuii Matepuan He | TeopeTHueckuil MaTepuan KonTtpons
Crnocoben PazpabarsiBaet u - aNMapaTHYIO U MPOTPaMMHYIO apXUTEKTYPy W3y4CH WIH U3ydICH U3yteH. ydJacTus B
BBINIOTHATH OTHAJKY | TECTHPYET MPHUKIATIHOE U BCTPaMBaEMBbIX CHUCTEM; YaCTHUYHO. JHUCKyCCHSIX Ha
HAYKOEMKOTO CHCTEMHOE MPOrpaMMHOE | - paclpoCcTpaHEHHbIE MPOTOKOJIBI KOMMYHUKAIIMOHHBIX JEKIUX
IPOrpaMMHOTO obecrieueHue. uHTepeicoB;
obecrieueHus - COBPEMEHHBIE TIPHHITUITBI TOCTPOCHUS CUCTEM
yIpaBJieHUsl Ha 0a3e BCTPaMBaeMbIX CUCTEM.
Ymern: JlabopartopHrble 3agaHus He JlabopartopHrble 3aaaHus KonTponn
- KOMITWJIMPOBATH IMOJB30BATCILCKOC IPUITOKEHUE I BBIITOJIHEHBI UJIXW BBITIOJIHCHBI BBIITOJIHEHBI ITIOJIHOCTBIO. BBIITOJIHCHUS
BCTPaNBaEMBbIX CHCTEM; YaCTHYHO. Ta00PaTOPHBIX
- OTJIAXHBATh PAOOTY MOJIB30BATEIBCKUX MPHIIOKCHHUH 3aJaHuH

BCTPAUBACMBIX CUCTEM;
- IPOCKTHUPOBATDH AJITOPUTMBI YIIPABJIICHUA
JAUCKPETHBIMH U HCTIPCPBIBHBIMU CHUCTCMAMU.

(cm. Tabu. 4.2)

Baagern:

- IPUHIUIIAMA TIPOCKTUPOBAHUS U pa3paboTKu
BCTpaI/IBaCMLIX CUCTEM,

- MPUHIUTIAMH OTJIAJIKA MTPOTPAMMHOTO 00eCTIeUeHN,
WCIIOJIb3YEMOTO BO BCTPAMBAEMBIX CHCTEMAX.

JlaGopaTopHbIie 3a1aHus
BBIMOJTHEHBI HEKAYECTBEHHO
W/WITH HE B CPOK.

JlabopaTopHsle 3amaHus
BBITIOJTHEHBI KAYECTBEHHO H B
CpOK.

KonTpoas
BBINTOJTHEHUS
J1a00PaTOPHBIX
3a/laHui

(cM. Tabm. 4.2)




Tabnuua 5.2 — Onucanue nmokasareneil 1 KpUTeprueB KOHTPOJIS yCIIeBaeMOCTH, OIMCAHKE IIKAJl OLICHUBAHUS HA dTare MPOMEXYTOYHON aTTeCTalluu

(3a4eT C OIEHKOM

Kox i Kon n Kpurepun u mkana onieHUBaHUs
HaVMEHOBAHUE
HalMEHOBAHHE Ioxa3aTenn KOHTPOIS YCIEBAEMOCTH dopma KOHTPONA
HHAMKaTOpa 0 GamtoB 1 Gamn 2 bamma
KOMIIETEHIIUU
KOMIIETeHIIUU
IIKC-5 UIIKC-5.2. Pa3pabaTeiBact 3HaTh: o IIpeacTaBieH He IpeacTasen OTBer
- TBET Ha BOIIPOC . . .
Cnocoben U TeCTUPYeT NPUKIATHOE U anmnapaTHyI0 U IPOrPaMMHYIO apXUTEKTypy P TONHELE OTRET Ha pa3BEpHYTHI Ha TeopeTHUECKHii
BBINOJIHATH CHUCTEMHOE IIPOrpaMMHOE BCTPaUBAaEMbIX CUCTEM,; OTCYTICTBYCT BOTIpoC OTBET Ha BOTIPOC Bompoc GHteTa
OTHAIKY obecrieueHue. - pacnpoCTpaHEHHbIE IPOTOKOJIB
HayKOEMKOTO KOMMYHHUKAIMOHHBIX HHTEP(ENCOB; TIpesicTaBlIeH He Ipexcrasen OTBeTHI
NIPOTPaMMHOTO - COBPEMEHHBIE PUHIINIIBI IOCTPOEHUS CUCTEM OrtBer Ha BOmpoC HONHBIH OTBET Ha pasBepHyTHIt HA JOTIOTHHTETbHbIC
OTCYTCTBYET
obecrieueHus yIpaBJICHUs Ha 0a3e BCTPAHMBAEMBbIX CHCTEM. YICTBY! BOTpoC OTBET Ha BOTIPOC BOTIPOCH

YMerh:

- KOMITHJIMPOBATH TTOJIE30BATEIILCKOE
MIPIIOKEHUE I BCTPAUBACMBIX CHCTEM;

- OTNIAXKUBATh paboTy MOJIB30BATEIIHCKUX
IIPUIIOKEHUI BCTPAaUBAEMBIX CUCTEM;

- IPOEKTUPOBATH AJITOPUTMBI YIIPABIICHUS
JII/ICerTHI)IMI/I nu HerepLIBHLIMI/I CUCTCMaMMU.
Baanernb:

- MPUHIUTIAMH IPOSKTHPOBAHUS U pa3paboTKu
BCTPAaUBACMBIX CHCTEM;

- IPUHIUTIAMHA OTIAaKH IPOTPaMMHOTO
o0ecreYeHns1, HCIIOIB3yEeMOTO BO
BCTPAaHBACMBIX CHCTEMaXx.

3aaHue He pemeHo

3ajaHue peeHo ¢
omubKkaMu

3aaHue peneHo
BEPHO

Pemenue 3amau
ouera




Ta6nuna 5.3 — CooTBeTcTBHE HAOpaHHBIX 0AJUIOB U OLIEHKHU 33 IPOMEXYTOUHYIO aTTECTAIMIO

Basl 3a Tekyyro baipl 32 IpOMEXYTOUYHYIO ATTECTALMIO
ycreBaeMocTh* CyMMapHO€e KOJIMYeCTBO bansel 3a perienue Ouenka
OamoB** 3agay**
0 0-1 0-1 «HEYIIOBIICTBOPHUTEIHEHOY
1 1 1 «YAOBJIETBOPUTEIHHO»
1 1-2 1-2 «XOPOTIOY
1 2 2 COTJIUYHOY

*) konuuecmeo 6anI06 paccuumvieaemcs 8 coomsemcemeuu ¢ maoauyei 5. 1.
**) konuuecmeso 6aNN08 paccuUmvléaemcs 6 Coomeemcmeuu ¢ maobauyei 5.2.

5.2. O1leHOYHbI€E CPEACTBA AJIA KOHTPOJISI OCBOEHUS AUCIUTINHBI

5.2.1 TunoBble KOHTPOJIbHbIE 33JJAHUA WM MHBbIe MaTepHuaJbl, HE06X0AUMbIE
JAJis1 OLeHKHU 3HAaHUM, YMeHMI, HaBbIKOB U (M/IM) oOmNbITa /JeATEeJIbHOCTU B XO0jJe
TeKylllero KOHTPOoJi ycneBaeMoCTH

Tunosble 3a1aHus 1151 1a00PATOPHBIX padoT

JlabopaTopunasi padora Nel. Hassanme: Cozmanue mnpoekra B Keil MDK-ARM  mns
STM32FADISCOVERY.

3apanune: Co3nats nporpammy B Keil uVision ajisi ynpasijieHusi ceToAH0IaMU OTJIA0YHOI
miaatel STM32F4ADISCOVERY (mocnenoBarenbHO NEPEKI0YaTh CBETOJAMOJIBI 110 YacCOBOW CTpEIIKE, a
MIPU HAKUTHUH MTOJTb30BATEIHCKON KHOIIKA CMEHUTH HAIIPABIICHUE MEPEKITIOUCHUS ).

Jladboparopnasi paGora Ne2 Ha3panume: I[loToku ympaBieHHs B OINEpPALMOHHON CHUCTEME
peansHOro Bpemenu Keil RTX.

3ananme: Co3garb aBa TaiiMepa, o0ecrne4HBAIOIIMX 3aIlyCK JABYX NOTOKOB C IEPHOAAMH
500mc u 1000mc.

JlabopaTopnasi padora Ne3 Hassanme: CpencrBa CUHXpPOHM3ALMM B ONEPALlMOHHON CHCTEME
peanbHoro Bpemenu Keil RTX.

3apanme: Co3gaTh nporpamMmy JIJisi CMHXPOHM3AaIMU JBYX IOTOKOB C HCIHOJb30BAHHEM
cemagdopos.

Jladboparopnasi paGora Ne4 Haspanme:  Peanuzauus MaTeMaTHYECKUX BBIYMCICHHI B
MHOTOIIOTOYHOM onepanroHHou cucteme peasibHoro Bpemenu Keil RTX.

3aganme: Co3gaTh mNporpaMmy, peaju3ylOUIyl0 MaTeMaTHYeCKHe BbIYHCJIECHHA €
NJaBawmieil TOYKOW B ABYX MOTOKAX (BHIYMCJIEHHS MOLKHBI MPHUBOAUTH K HCKIIOYHTEIbHBIM
CHUTYalMsIM) M 00ecreYHBAIOIIYI0 PerHCTPALMIO HCKIIOYHTEIbHbIX CUTYaLMIi.

Jladboparopnasi pabdora NeS HasBaumue: Nudopmanimonnoe B3auMOJEHCTBHE  TI0
KOMMYHHKaImoHHOMY nHTep(deiicam RS-232 u Ethernet.

3aganue: Co3narp nporpaMmy, peaju3yOIIyl0 NHpHeM HH(OPMALMOHHOIO IaKeTa II0
nporokosy UDP u BbI1auy moJiy4eHHbIX JaHHBIX 0 KaHaay RS-232.

JlabopaTtopnass pabdora Ne6 HazBanme: AmnHanoroBo-uudpoBble U LU(PPO-aHATIOTOBBIE
npeoOpa3oBaTe.

3apanme: Co3gaTh nporpaMmy, Ppeaju3yIIyl0 ounu@poBKYy 3BYKa ¢ MHKPO(pOHaA
oraagouHoii miaarel STM32F4DISCOVERY ¢ mocieayromieil Bblaaveil MoJay4eHHbIX AAHHBIX HA
AUHAMHUK.

JlabopaTopnasi paGora Ne7 HazBanme: YmpaBiieHUE IIaroBbIM ABUTATEIIEM.

3aganue: Co3gaTh NporpaMmy, peajiM3ylouIyl0 ynpaBjeHHe IIArOBBIM JABUraTejieM IJs
BpallleHHs ¢ 32JaHHO YIJIOBOH CKOPOCTHIO.

JlabopaTopnasi padora Ne8 HazBanme: Peanuzauus cepBepHOI 4acTu cHUCTEMbI cOOpa JaHHBIX
noj ynpasineanem OC Windows nmepcoHanbHOTo KOMITBIOTEpA.

3aganue: Co3gaTh NporpaMmy, peaju3yIOIIYI0 CEPBEPHYI0 YaCTh € MCHOJIb30BaHHEM
coxeroB OC Windows.




JlabopaTopnasi pa6ora Ne9 Ha3panme: Peanusanusi KITMEHTCKON 9acTH CHCTEMBI cOOpa TaHHBIX
oz ynpasieHueMm Keil RTX ornagounoro moxymns STM32F4DISCOVERY.

3aganue: Co31aTh NpPOrpamMmy, peajim3ylIIyl0 KIHEHTCKYH YacTh HA OTJIQJA04YHOIN IarTe
STM32FADISCOVERY wu obecnieunBarontyro nepenady Ha cepsep undopmaruu ¢ ALII.

5.2.2 TunoBble KOHTPOJIbHbIE 33aJAHUA WJIM MHBIe MaTepHaJbl, HEO6X0AMMEbIe
AJI1 OLleHKM 3HAaHUM, YMEHHMH, HAaBbIKOB U (HU/IM) ombiTa B XOJAe NPOMEXKYyTOYHOM
aTTeCcTalyM 110 JUCHUIIIMHE

Ilepeyenn BONpocoB U 3ajaHuii 1Jst moarorosku K 3avery (IIKC-5 UIIKC-5.2):

1. Yro Takoe BcTpamBaemas cucreMa. OCHOBHBIE TUIIBI M BU/IbI BCTPAUBACMbIX CUCTEM.

2. OcHOBHbIE KOMIIOHEHTHI BCTpauBaeMoil cuctembl. DyHKIIMOHANBHBIE OJIOKU U apXUTEKTYpPbI
TUIIOBBIX BCTPAUBAEMbIX CUCTEM.

3. OcoOeHHOCTH BCTPaMBAaEMBIX CHCTEM. AHaINU3 CTOMMOCTH pa3paboTku 11O u TexHm4eckoi
MOJIICPIKKH.

4. Vcnonb3yemble BUABI TAMSITH U HaKOMUTENEH AJ BCTPAUBAEMbIX CUCTEM.

5. TIporpamMHbIe U anmapaTHbIe CPEACTBA IS IPOrPaMMHUPOBAHUS (DIISII-TTAMSITH.

6. IloctpoeHme szpa BCTpaMBaeMoil omepanuoHHOW cucteMbl. O030p 00s3aTenbHOMN
(GYHKIIMOHAIBHOU COCTaBISIOICH.

7. IlporpammHoe oOecrieueHue [JIsi TMOCTPOCHUS M pa3BEepThIBaHUA o0pa3a BCTpauBaeMOM
CUCTEMBI.

8. O030p npuMeHsieMbIX (ailIOBBIX CUCTEM ISl BCTPAUBAEMBIX CHCTEM.

9. IIponecc nepBOHAYAILHON 3arPy3KH.

10. CucteMsbl peanbHOTO BPEMEHH U UX OCOOEHHOCTH.

11. Ornanuue pa3pabOTKH U MOAIEP>KKH BCTPAUBAEMBIX CHCTEM OT cTarmoHapHbsix [1K.

12. O630p CymECTBYIOMINX BCTPAUBAEMBIX CHCTEM.

13. Cetu 1 IPOTOKOJIBI.

14. Ucnonb3oBanue USB u SD-kapT [u1st XpaHeHHUsI KOPHEBOM (haillioBOi CUCTEMBI.

15. lludpo-ananoroseie U aHAIOTO-1IU(PPOBHIE TPEOOPA30BAHUS.

16. Bo3smoxuoctu JTAG-oTmaguuka.

5.3. IIpoueaypa oneHMBaHUS Pe3y/IbTaTOB 06Y4eHHUs MO AMCIUIIMHE

[Tpouenypa oneHuBaHusi (HOPMHUPYEMBIX B paMKax JIUCHUIUIMHBI KOMIIETEHIMM (3J7I€MEHTOB
KOMIIETEHIIH) COCTOUT U3 CIEIYIOLIMX HTAIOB!

1. Texymuii KOHTpoNIb (ONMCaHUE MOKa3aTesleld U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONTMCaHHUE
IIKAJ OLCHUBAHUSI HA dTAlle TEeKyIIeil aTTecTaluy MpeICTaBiIeHbl B Tadm. 5.1, 3ananus B 1. 5.2.1).

2. IlpomexxyTo4Has aTTecTtanus (ONMMCAHUE MOKa3aTeae M KPpUTepUeB KOHTPOJS yCIIEBAEMOCTH,
OIMCaHME LKA OLEHUBAHUS HA HTalle MPOMEKYTOUHOM aTTeCTalllu MpeACTaBIeHbI B Tab. 5.2, 3a1aHus
B 5.2.2).

Jns Bcero mepeuHs (GOpPMUPYEMBIX KOMIIETCHIMH (3JIEMEHTOB KOMIIETCHIIMN) AMCHUIUIMHBI
MIPUBOIMTCS MPOLIEAYPa OLIEHKH Pe3ybTaToB 00yueHus (Tabim. 5.4).
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Ta6muuer 5.4 — Ilpouenypa, KpUTEPHH U METOJIbI OIICHUBAHUS PE3yJIbTaTOB O0YUECHHUs

[TnanupyemMsele pe3yabTaTsl 00yUEHUS

KpMTep MU OLICHUBAHUA PE3YyJIbTATOB

1 kpurepuii — orcyTcTBHE

2 KpUTEpHii — HE TOJTHOE

3 KpuTepHii — Xoporiee

4 KpuUTepUii — OTINYHOE

MeToabl OlleHUBaHUS

YCBOCHUA YCBOCHUE
YCBOCHUE «XOPOIIO» YCBOCHUE «OTIUIHO»
«HEYOBJIETBOPUTEIHHO» «YJOBJIETBOPUTENBHOY
[IKC-5
WIIKC-5.2
3HATh: OTCyTCTBHE YCBOCHUS Henocratouno yBepeHHo Ha nocratouno BricokOM OTIMYHO TOHUMAET U VYdactue B 00CyXIeHUN

- aImapaTHyo ¥ NPOrpaMMHYIO apXUTEKTYPY
BCTpAUBAEMbIX CUCTEM,

- pacupoOCTpaHEHHBIC IPOTOKOJIBI KOMMYHUKAIIMOHHBIX
uHTepeicoB;

- COBPEMCHHBIC PUHIHIIBI TOCTPOCHUS CUCTEM
yIpaBJIeHUs Ha 06a3e BCTPaUBAEMbIX CHCTEM.

3HAHHH

IIOHUMACT U MOXET
0OBSICHATH TIOJIYyYCHHBIC
3HaHUsA

YPOBHE ITOHUMAECT U MOXKET
00BSCHATH TOJIY4YCHHBIC
3HaHUs

MOXET OOBSICHATE
MOJYYCHHbIC 3HAHHUS,
JIEMOHCTPUPYET
CaMOCTOSITEIIbHYIO
M03HABATEIbHYIO
JIEATENBHOCTD

JIUCKYCCHOHHBIX
MaTepHasioB Ha JICKIUAX
[IpomexyTounas
aTTeCcTaLust

YMmerThb:

- KOMITWJIMPOBATh MOJIb30BATEIBCKOE MPUIIOKEHHUE TSI
BCTpaI/IBaeMLIX CUCTEM,

- OTJIAKMBATh pabOoTy MOJIH30BATEILCKUX MPUTIOKEHUI
BCTpaI/IBaeMLIX CUCTEM,

- IPOEKTUPOBATEL AJITOPUTMBEI YIIPABIICHUS
JICKPETHBIMH W HEMIPEPHIBHBIMU CHCTEMAaMHU.

He nemoncrpupyer
YMEHUs

He yBepenno
JEMOHCTPUPYET YMEHHUS

JloctaTouHO yBEpEHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPHPYET
YMEHHS

Bemomnaenue JIb

Baanern:

- IPUHIUIIAMA TIPOCKTUPOBAHUS U pa3pabOTKu
BCTPAaUBACMBIX CHCTEM;

- IPUHIUIIAMHA OTJIAJKH IIPOTPaMMHOTO O00eCIIeYeHus,
HCIIOJIE3YEMOT0 BO BCTPaUBACMBIX CHCTEMaX.

He nemoncrpupyer
HaBBIKH

He yBepenno
JEMOHCTPUPYET HaBBIKA

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET HAaBBIKU

OTINYHO AEMOHCTPUPYET
CaMOCTOSITENbHbIE HABBIKI

Brimmonuenue JIb




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1 I'ypos, B. B. Apxurekrypa MUKpomnpoleccopos : yueoHoe nocobue / B. B. I'ypoB. — 3-e
m3a. — MockBa, CapatoB : UHTepHeT-YHuBepcuter Mubopmanmonnsix Texnomoruit (MHTYUT), Ai
I[Tu Ap Menua, 2020. — 326 c¢. — ISBN 978-5-4497-0303-3. — Tekct : anmektponnslii // Ludposoii
obpazoBatensHblii pecypc IPR SMART : [caitr]. — URL: https://www.iprbookshop.ru/89419.html. —
Pexxum gocTyna: Uit aBTOpU3UP. TOIb30BaTENEH

6.1.2 ApPXHTEKTYpBHI U TOIIOJIOTUU MHOTOIPOIIECCOPHBIX BBIYMCIUTEIBHBIX CUCTEM : yUeOHUK / A.
B. bormanos, B. B. Kopxos, B. B. Mapees, E. H. CrankoBa. — 3-¢ u3g. — MockBa, Caparos :
HNutepuer-Yuusepcurer Madopmarmonnsix Texunonoruit (MHTYUT), At ITu Ap Meaua, 2020. — 135
c. — ISBN 978-5-4497-0322-4. — Texkcr : anexkrponnsii // Hnuppooii obpazosarensublii pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/89420.html. — Pexxum mocTyna: ajst aBTOPHU3HP.
II0JIb30BaTENIECH

6.2 lonosiIHMTE/IbHAA JIUTEpPATypa

6.2.1 IlpsaBuenko, A. O. ApXMUTEKTYpa, OCHOBBI MpOTrpaMMHpOBaHUS U mnpuMeHeHuss AVR-
MUKpPOKOHTpoJuiepoB U ARM-mukpocucrem. U.2 : yuebnoe nocobue / A. O. [IbsBuenko. — PocToB-Ha-
Hony, Taranpor : U3natensctBo FOxHOTO denepanpaoro yausepcurera, 2020. — 246 ¢. — ISBN 978-5-
9275-3743-3 (u.2), 978-5-9275-3429-6. — Tekcr : snexTponHsbii // Lludposoii 06pazoBaTenbHbIN pecype
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/117148.ntml. — Pexum nocryma: mus
aBTOPHU3HP. MOJIH30BATENCH.

6.3 MeToau4yecKkue yKazaHusl, peKOMEHIANNH U IPyrue MaTepuaJbl K 3aHATHAM

6.3.1 MeTtoauyeckue pEeKOMEHJALUHU AJis JaOOpPaTOpHBIX padOT IO OCBOEHUIO JIUCLUILUIMHBI
«BcrpanBaemble cucteMbl». PekomeHnioBanbl 3acenanueM kKadeapsl «lIpuknagnas matematuka» AIIN
HI'TY, npotokon Ned ot 29.04.2021 r.

7. UH®OPMALMOHHOE OBECIIEYEHHUE JUCIUIIJINHbI

7.1 IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALLUOHHON CEeTH
«HTepHeT», HEOO0XOAUMBbIX JAJis1 OCBOEHMA JAUCUMIUVIMHBI (MOAyJ/isd), BKJIWYas
3JIEKTPOHHBbIE OMO/IMOTEYHbIE U MHPOPMALMOHHO-CIIPABOYHbIE CUCTEMBI

7.1.1 DnexTpoHHO-OMOMMoTeuHass cucrema wusnarenbctBa «I[PRbooks». Pexum gocryma:
www.iprbookshop.ru.

7.1.2 DyIeKTPpOHHO-0UMOJIMOTEYHAasAs cucTeMa mu3AareJbeTBa «Jlanb». Pexmm jgocryna:
https://e.lanbook.com.

8. OBbPA3OBATEJIBHBIE PECYPCbI AJ14 UHBAJIMA0B U JIUL C OB3

B rtabmume 8.1 yka3aH mepeyeHb O0pa30BATENbHBIX PECYpCOB, HMMEIOUIMX  (HOPMBI,
a/IalITUPOBAHHBIE K OTPAaHUUYEHUSM 370POBbsI, @ TAKXKE CBEJICHUS O HAJTMYMM CHEIHATbHBIX TEXHUUYECKUX
cpeAcTB 00yYeHHsI KOJUIEKTUBHOTO M WHAWBUYAIbHOTO MOJIb30BaHMUA.

Tabmuia 8.1 — OOpa3oBarenbHbIC pecypChl T HHBATHIOB U Jiu1l ¢ OB3

HepequL O6pa3OBaTeJ'IBHBIX pPeCypcCoB, CBCI[CHI/IH O HAJIMYHNU CIICHUAJIBHBIX TEXHUUYCCKUX
HpI/ICHOCO6HeHHBIX JJIs1 UCITOJIB30BaHUS CpEACTB 06yquH${ KOJUICKTUBHOT'O U MHAWBUAYAJIBHOT'O
HHBAIMAAMHU U auiamu ¢ OB3 II0JIL30BAHU
OBC «IPRbooks» CnennansHoe MoomipHoe npunoxenne IPR BOOKS WV-Reader
SEC «Jlatby CuHTE3aTOP PEUr, KOTOPBINA BOCIPOU3BOANT TEKCTHI KHUT M MEHIO
HaBUTALUH



http://www.iprbookshop.ru/

9. MATEPUAJIBHO-TEXHHUYECKOE OBECITEYHEHHUE, HEOBXOJAUMOE /1A
OCYWECTBJIEHHUA OBPA3OBATEJ/IBHOTI'O ITPOLECCA 11O AUCHHUII/IMHE
(MOAYJIIO)

Y4eOHbIC ayaUTOPUU JUIS TPOBEACHHS 3aHATUNA 10 JUCIHUIUIMHE (MOJYIO), OCHAIICHBI
000pyIOBaHUEM M TEXHUYECKUMH CPEICTBAMU 00yUEHUSI.

B ta6muie 9.1 nepedncieHsr:

- yueOHbIE ayIUTOPUU JJIsl MPOBEACHUS YUEOHBIX 3aHSATH, OCHAIICHHbIE O0OpPYIOBaHHEM U
TEXHUYECKUMH CPEJICTBAMU O0YyUYCHNS;

- IOMEIICHUS JIJIsl CAMOCTOSITENIbHOIM paboThl 00yUaOIIUXCsl, KOTOPbIE OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO TOJAKIIOUeHHs K cetu «MHTepHeT» U obecnedeHHUEeM JOCTyra B
AJIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa3zoBarenbHyto cpeay AIIM HI'TY.

Tabnuna 9.1 — OcHaIEHHOCTh AyUTOPUN U TOMEIICHUH /IS TPOBEACHUS 3aHIATHI U CAaMOCTOSTEIIHHOM
pabOThI CTYICHTOB 10 TUCHUTUIHHE (MOJTYITIO)

HaunmenoBanue ayautopuii u . o
N N OCHaIEeHHOCTh ayTUTOPUIA U IIOMEIIECHUH Il POBEACHUS
MOMEIIEHUH JIJIsl TPOBEACHUS 3aHITHIA U 9 .
N 3aHATUN U CAMOCTOSATEIBLHON padOThI
CaMOCTOSITEJIbBHOW PabOThI
320 — YuebHast MyabTHMEIUITHAS 1. locka MarHuTHO-MapKepHasi;2. MylbTUMe TUIHHBIT
ayJIuTOpUs npoektop BENQ); 3. Dkpan; 4. Komnsiorepst PC Intel®
r.Ap3amac, yi. Kanmuauna, mom 19 Core™ j3-10100/256SSD/8RAM - 14 wr; 5. ITocago4Hsix
MmecT - 34

316 - KaOuHeT caMOIIOArOTOBKHA pabounx MecT cTyneHTa — 26 1T,
CTYJICHTOB 1K, ¢ Beixomom Ha teneBuzop LG - 1 .
r. Ap3amac, yn. Kanununa, gom 19 [1IK ¢ noakiiroueHreM K UHTEPHETY -SIIT.

10. METOANWYECKHE PEKOMEHAALWHU OBYYAIOLIUMCA 110 OCBOEHHIO
AUCOUIVIMHBI (MOAYJIA)

10.1 O6mue MeTOAUYECKNE PEKOMEHAALUU AJIS O0YYAKIIUXCS MO OCBOEHUIO
AHUCIMIIMHBI, 06pa3oBaTe/ibHbIe TEXHOJOTHH

JucuuminHa peanu3yercsl MOCPEeICTBOM IPOBENEHUS KOHTAaKTHOW paboThl ¢ 00y4YaronMMHCS
(BKJIIOUAs MPOBEACHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSATENIbHOM paboThl 00yJaromuxcs u
IIPOMEKYTOUYHOM aTTECTALUU.

KoHnrakTHas paboTa NpOBOAWUTCS B AayAUTOPHOH M BHEAyTUTOPHOH Qopme, a Takxke B
AJIEKTPOHHOU HWH(GOPMAIIMOHHO-00pa3oBaTebHOM cpene uHcTUTyTa (mamee — DWOC). B cioydae
IIPOBE/ICHUS] YacTU KOHTakTHOM paboThl mo aucuumuinHe B DMOC (B COOTBETCTBHM C PACHUCAHUEM
y4eOHBIX 3aHATHUH), TPYAOEMKOCTh KOHTaKTHOU padota B DMIOC 3KkBHBajI€HTHA ayIUTOPHOI padoTe.

[Tpu mpenogaBaHUM AMCLUILIMHBI MCIIOJB3YIOTCS COBPEMEHHBIE 00pa3oBaTelbHbIE TEXHOJIOTHH,
MTO3BOJISIIOIINE TOBBICUTh aKTUBHOCTH CTYAEHTOB IPU OCBOEHMM MaTepuayia Kypca M IpeJoCTaBUTh UM
BO3MOKHOCTb 3()(peKTHBHO peaan30BaTh Yachl CAMOCTOSATEIbHOM PabOTHI.

Bech nekMoHHBIN MaTepuan Kypca, a Takke MaTepuaibl Juis 1a00paTOPHBIX 3aHATUN HAaXOJATCS
B cBoOoaHOM noctyne B CZJO MOODLE Ha crpanuie kypca mo anpecy: https://sdo.api.nntu.ru/course u
MOTYT OBITH MpOpabOTaHbl CTYJAEHTAMH O YTEHUS JIEKIIMM B XOJIe CAMOCTOSITETbHON paboThl. ITO MaeT
BO3MOXKHOCTh OOCYIUTh MaTepHall CcO CTYJEHTaMH BO BpeMsl YTEHUS JIEKIUH, aKTUBUPOBATH MX
JesITeNIbHOCTD MPU OCBOCHUH MaTepHara.

Ha onexumsx w©  71a0OpaTOpHBIX 3aHATUAX PEATU3YIOTCS WHTEPAaKTUBHBIE TEXHOJOIHH,
MIPUBETCTBYIOTCS BOMPOCHl M OOCYXKIEHHUS, HCHOJIb3YyeTCSd JMYHOCTHO-OPUEHTUPOBAHHBIM MOJXO/,
JMCKYCCHOHHBIE TEXHOJOTHH, TEXHOJIOTUM paboThl B MajblX TIpYyINax, YTO IO3BOJIAET CTYAECHTaM
MPOSIBUTH €051, MOJTYUUTh HaBBIKA CAMOCTOSITEIBHOIO N3YUEHHs MaTepHalia, BRIPOBHITh YPOBEHb 3HAHUM
B TpyIIIE.
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Bce Bompochl, BO3HHUKIINE MPU CaMOCTOATENbHON paboTe Haja JOMALIHUM 3aJaHUeM, MOJPOOHO
pa3buparoTcs Ha Ja0OpaTOPHBIX 3aHATHSIX W JeKHusxX. [IpoBoastcs MHOUBUIYyaldbHBIE U TPYIIOBbIE
KOHCYJIbTAIIMH C UCIIOJIb30BaHUEM, KaK BCTPEY CO CTYAEHTaMHM, TaK U COBPEMEHHBIX MH(OPMALMOHHBIX
TEXHOJIOTHH, TaKuX Kak (Gpopym, yaT, BHyTpeHHss1 3nekTporHas moura CJJO MOODLE.

WNunnuupyercs akTUBHOCTH CTY/ACHTOB, IOOLIPSETCS 3afaHue JIIOOBIX BOIPOCOB IO MaTepualy,
MIPAKTUKYETCS. MHAUBUAYAJIbHBII OTBET HA BONPOCHI CTY/ICHTA.

Jjis OlleHKH 3HaHUN, YMEHUH U YPOBHS C(OPMUPOBAHHOCTHA KOMIETEHIIMH B IIPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSIETCS] CUCTeMa KOHTPOJIS M OLIEHKU YCIIeBAeMOCTH CTYIEHTOB, IIpe/ICTaBJICHHAasl B Ta0.
5.1. IIpomexyTOo4yHas aTTecTanus MPOBOAUTCS B OpME 3aUeTa C UCIOIb30BAaHUEM CHUCTEMbI KOHTPOJIS U
OLIEHKH YCII€Ba€MOCTH CTYJCHTOB, IPEICTaBICHHOI B Ta0I. 5.2.

10.2 MeToau4vecKue yKa3aHUA AJIs 3aHATHHA JIEKIIUOHHOTO THIA

JIeKUMOHHBI KypC MPEANoNaracT CUCTEMAaTH3UPOBAHHOE W3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCcKOro IjaHa. B Xoje NeKIMOHHBIX 3aHATHI PACKPBIBAIOTCS 0a30BBIE BOMPOCHI B paMKax
Kax10i Tembl TucuMIUIMHBL. O003HAYarOTCs KIIHOYEBbIE acCIEKThl TEM, a TaKXkKe JAearoTcs aKLEeHThl Ha
HanOoJiee CIIOKHBIX W BAXHBIX MOJOKEHUSAX H3Yy4aeMOro marepuaia. Marepuanbl JIEKIUN SBISIOTCS
OCHOBOM /11 TMOATOTOBKM OOYyYalOIUMXCAd K IPAKTUYECKHUM 3aHATUSAM M BBINOJIHEHUS 3a/aHui
CaMOCTOSITEJIbHOM paboThl, a TaKkKe K MEpONPUATHAM TEKYLIEro KOHTPOJSI YCHEBAEMOCTH U
IIPOMEXKYTOUHOM aTTECTAllM 110 IUCLUIUIMHE.

10.3 MeToAau4YecKHe YKa3aHUA MO OCBOEHHUI0 AUCHUIUIMHBI HA JIAGOPaTOPHBIX
pa6oTax

[ToaroroBky Kk Kakmoil 1abopaTopHOil paboTe CTYJEHT M0DKEH Ha4aTh C O3HAKOMIICHUS C IUIAHOM
3aHATHUS, KOTOPBIA OTpa)kaeT coJepXkKaHuWe NpeaAsiokeHHOM TeMbl. Kaxmas BbimosiHeHHass pabota ¢
0(hOpMIICHHBIM OTYETOM M TOJUICKHT 3alIUTE Y TPENoJaBaTersl.

[Tpu ouleHMBaHUM 1a0OPATOPHBIX pabOT YyUUTHIBACTCS CIEAYIOLIEE:

- KQUECTBO  BBHIMOJIHEHUSI  JKCIEPUMEHTAIHHO-TIPAKTUYECKON dYacTH pabOThl H  CTENEHb
COOTBETCTBUS PE3yJIbTaTOB pabOTHI 33JaHHBIM TPEOOBAHUSM;

- Ka4ecTBO 0()OPMIICHUS OTYETa 0 padorTe;

- KQUeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

10.4 MeToau4YecKHe YKa3aHHA 10 CaMOCTOSATE/IbHOM paboTe 00y4YarIuXcsa

CamocTtosTenbHas paboTa o0ecrieurnBaeT MOArOTOBKY O0YUaIOIIErocs K ayIMTOPHBIM 3aHATUSIM U
MEPOTPHUATHSAM TEKYIIEr0 KOHTPOJS W IPOMEXKYTOYHOH aTTeCTallMM [0 H3y4aeMOW JIHCIHILIUHE.
Pe3ynbTarhl 3TOM MOATOTOBKU MPOSBISIOTCS B aKTMBHOCTH OOYYaroIIerocs Ha 3aHITHUSIX M B KadecTBe
BBITIOJTHEHHBIX MPAKTUYCCKUX 3aJIaHUH U IPYTHX (POPM TEKYIIEro KOHTPOJISL.

B mporecce camocTosITensHOM PabOTHl PEKOMEHIyeTcs MpopadoTKa MaTepUajoB JICKIHH MO
KaXJIOM TIPOWJIEHHON TeMe, a Tak)Ke M3ydeHHWe OCHOBHOM Y4eOHOW M CIPaBOYHO-OMOIHMOrpaduiecKoit
TUTEepaTyphl, IPEJICTAaBICHHON B pazjene 6.

JIisi BBITIOJIHEHUST CaMOCTOSITEIBHONH pPa0OTHl TPH HM3YyYSHUHM JUCHIUTUIMHBI CTYJICHTHI MOTYT
HCIOJIb30BaTh CIIEMATN3NPOBAHHbIE ayIuTOopuu (cM. Tabi. 9.1), 06opyaoBaHNE KOTOPBIX 0OecreyrBacT
noctyn yepe3 «MHTepHET» K AJIEKTpOHHOW HH(OPMAIMOHHO-00pa30BaTENFHONW Cpele HHCTUTYTa U
ANEKTPOHHOW OMOMMOTEYHOW cucTeMe, TNIe pacrmojaralTcs YydeOHble H y4eOHO-METOIUYEeCKUe
MaTepHaIbl, KOTOPBIE MOTYT OBITh UCIIOJIBE30BAHBI JISI CAMOCTOSATEIBHON PaOOTEHI.

10.5 MeToauYeCKHE YKa3aHUS M0 06ecie4eHUI0 06pa30BaTe/IbHOTO MpoLecca

1. Meroandeckue pEeKOMEHIAIUA TI0 OpraHU3aIMH ayAuTOpHOW padoThl. I[lpuHATEI YueOHO-
MetonndeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r. DneKTpOHHBIN
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Meronuveckrne peKOMEHIAIUH 110 OPTaHU3AIH W TIAHWPOBAHUIO CAMOCTOSITEIIFHONW PaOOTHI
cTyaeHToB o aucturuinHe. [IpuHsaTel YdeOHo-meTonuueckuM coBetomM HI'TY um. P.E. Anekceesa,
MIPOTOKOJT Ne 2 oT 22 anpes 2013 T. DIIEKTPOHHBIN aapec:
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocobue «lIpoBenenue 3aHATUN C TPUMEHEHHUEM MHTEPAKTUBHBIX ()OPM M METOJOB
OoOy4eHUS», EpmakoBa T.N., NBanikun E.TI., 2013 T. DJIEeKTPOHHBIN ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. Yuebnoe nocobue «OpraHuzays ayJUTOPHOH paboThl B 00pa30BaTENbHBIX OpraHU3aIMAX
Bbiciiero  obOpaszoBanus», Meamkun E.I'., XXykoa JLII, 2014 r. DiekTpoHHBI ajapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlonosiHeHUs1 M U3MEeHeHNs B pabo4eil mporpamMMe JMCHMILIMHBI
Ha 20 /20 y4. I.

YTBEPX/IAIO:
JIMpeKTop HHCTUTYTA:
I'ne6oB B.B.
« » 20 T.

B pabouyto mporpaMMmy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WIH JIelaeTcs OTMETKa O HelelaecooOpa3HOCTH BHECEHUs KaKUX-TMOO M3MEHEHUN Ha JaHHbINA y4eOHbII
roj
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeaphl, MPOTOKOI OT No
3aBenyrouiuii kadeapoit
(noonucy) (DPHO)

YrBepxkaeno YMK AIIN HI'TY, nporokon ot Ne
3am. nupekropa no YP [ypsirun A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO MensHukosa O.10.

(noonucs)

(6 cnyuae, eciu usMeHeHUs Kacalomes iumepamypbl):

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctuna O.H.

(noonucs)
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